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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent defective 
adhesiveness between wiring and a BPSG interface, 
when a barrier metal containing Ti is used in a 
semiconductor device with the BPSG as an interlayer 
insulating film. 

SOLUTION: A semiconductor device includes a 
dioxide silicon film 3 t as an interlayer insulating film, 
containing at least one kind of either phosphorous and 
boron. An interlayer insulating film 2 is removed at 
the position of a bonding pad, with a depth extending 
to the surface or the inside of a field oxide film 2 
formed on a silicon substrate. A metal nitride film 7 
and an aluminum film 5 are sequentially formed at the 
position of the bonding pad, and bonding pad is 
completed. Then, defective bonding can be prevented, 
while barrier characteristics of the contact is 
maintained. 
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CLAIMS 



lClaim(s)] 

[Claim l] The semiconductor device characterized 
by having removed the above-mentioned layer 
insulation film, having formed the metal night 
RAIDO film and the aluminum film in order, and 
carrying out, a bonding pad in the part of the 
aforementioned bonding pad at the front face or 
the depth internal carried out of the field oxide 
film formed in the part of a bonding pad on the 
silicon substrate in the semiconductor device 
which uses Lynn and the silicon dioxide film 
containing at least one or more sorts in boron as a 
layer insulation film. 

[Claim 2] The semiconductor device according to 
claim 1 characterized by having formed the 
refractory -metal layer in the lower layer of 
aforementioned metal night RAIDO. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 
Especially this invention relates to the structure 
of the bonding pad on a semiconductor device 
about a semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally in 
what forms silicon-oxide system insulator layers, 
such as for example, boron phosphorus, a 
silicic acid glass membrane, etc, (BPSG film : 
Boron doped Phospho Silicate Glass film), and 
formed electrode wiring of aluminum system on 
the silicon substrate, in order to imitate the 
junction thrust omission of the contact section, 
increase of the contact resistance by Si deposit, etc 
and to suppress the reaction of ** aluminum and 
Si, preparing a diffusion barrier layer in the 
interface of an insulator layer and electrode 
wiring is performed. 

[00031 That is, as the fragmentary sectional view 
of an outline is shown in dra.wing_._2 and the 
expanded sectional view of an important section is 
shown in drawing 3 , the laminating of the barrier 
metal film 4 is carried out to the upper surface of 
the field oxide film 2 formed on the silicon 
substrate 1, and the BPSG film 3 which is a layer 
insulation film as a diffusion barrier layer, and the 
electrode wiring 5 which becomes with aluminum 
alloy is further formed on this barrier metal film 4. 
In addition, the barrier metal film 4 has taken the 
composition of a duplex film which becomes by the 
Ti film 6 prepared in the BPSG film 3 side, and 
the TiN film 7 prepared in the electrode wiring 5 
side, and heat treatment for generally reducing 
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contact resistance is added to this. 
[0004] Moreover, the insulating protective coat 8 is 
covered on the electrode wiring 5, the 
predetermined position of this insulating 
protective coat 8 is made to puncture, and in order 
to perform the electric supply to a circuit, or 
t ransfer of a signal to the pad opening 9 exposed 
into it, the reed wire 10 is connected. External 
force, such as heat, a pressure, and vibration, is 
applied to the pad opening 9 and a reed wire 10, 
and this connection gives composition deformation 
to both interface, and is performed by diffused 
junction. 

[0005] However, in the above-mentioned 
conventional technology in case a reed wire 10 is 
joined, ablation near the interface of the BPSG 
film 3 and the barrier metal film 4 may occur in 
the pad section 9 after junction. 
[0006] for this reason, Si02 which is the principal 
piece of the BPSG film 3 as an intermediary is 
shown in the cause of such ablation at the patent 
public presentation H0G314722 Ti in the barrier 
metal film 4 which sticks O (oxygen) to the BPSG 
film 3 - sucking out - Ti02 Si which becomes, and 
has the depletion of oxygen as typically shown in 
drawing 6 in the BPSG film 3 near the interface 
with the Ti film 6 in order to stabilize - the rich 
brittle field 11 is formed This phenomenon may 
happen not only when a barrier metal layer is the 
two-layer structure of the Ti film 6 and the TiN 
film 7, but with TiN film monolayer structure. And 
it is because a field 11 will be destroyed by 
external force being added and ablation occurs 
from here. 

[0007] Furthermore, it was influenced by that it is 
heated at the time of the membrane formation 
performed at heat treatment of the barrier metal 
film 4 added in order that ablation may reduce 
contact resistance, or a back process in heat 
treatment etc., and temperature rises, and was 
generated, and it became clear that it is that 
whose frequency generated, so that heat 
treatment temperature is high increases. 
Moreover, it is also reported that it is that whose 
frequency which poor ablation generates increases, 
so that the content of impurities, such as B doped 
by the BPSG film 3 which is the ground layer of 
the barrier metal film 4, and P, is large. 
Conversely if the content of impurities, such as B 
and P, is small, poor ablation will decrease sharply. 
[0008] Moreover according to the patent public 
presentation H01037031, it is said that the 
impurity in the BPSG film 3 especially Lynn, and 
boron cause the corrosion -resistant poor 
phenomenon of diffusion into the electrode wiring 
5 which is aluminum alloy tending to take place, 



and acids being generated by the fall of the initial 
bonding nature under the influence of this 
impurity or early degradation at the time of the 
elevated temperature of a golden-aluminum alloy 
layer, and the invasion of moisture, and making 
aluminum corroding etc. 
[0009] 

fProblem(s) to be Solved by the Invention] in the 
conventional thing which a barrier metal film is 
made to intervene directly and formed electrode 
wiring on insulator layers, such as a silicon oxide 
formed in the substrate side as mentioned above, 
there was a possibility of it could not say that the 
adhesion of an insulator layer and a barrier metal 
film is enough, but exfoliating, this invention was 
made in view of such a situation, and it is in 
offering the place made into the purpose, without 
making a semiconductor device with the high 
reliability which can raise the adhesion of the 
barrier metal film on an insulator layer 
number I of manufacturing processes ] increase, 
though contact resistance of a barrier metal film 
should be reduced. 
[0010] 

[Means for Solving the Problem] In the 
semiconductor device which uses as a layer 
insulation film the silicon-dioxide film with which 
this invention contains at least one or more sorts 
in Lynn and boron in order to attain such a 
purpose The above-mentioned layer insulation 
film is removed in the front face or the depth 
internal carried out of the field oxide film formed 
in the part of the part of a bonding pad on the 
silicon substrate. The barrier metal layer and 
aluminum film which consist of a refractory metal 
and a metal night RA1DO film are formed in the 
part of the aforementioned bonding pad in order, 
and it considers as a bonding pad. 
[0011] 

[Function] In the semiconductor device by this 
invention, the adhesion force of a barrier metal 
layer and a lower layer film can be improved, and 
diffusion of the impurity to the inside of an 
aluminum film can be suppressed. 
[0012] 

[Embodiments of the Invention] Drawin g 1 is the 
cross section showing the bonding pad portion of 
one example of the semiconductor device 
concerning this invention. In this example, the 
BPSG film 3 which is a layer insulation film 
further is formed on the field oxide film 2 on a 
silicon substrate 1 sequentially from a lower layer 
And etching removes only the bonding pad portion 
of this BPSG film 3, and aperture 5a is formed. In 
this example, this opening 5a formation was 
performed simultaneously with contact hole 
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formation. On it to Ti film 7 pan at the BPSG film 
3 top containing aperture 5a for contact resistance 
reduction Then, the junction thrust omission of 
the contact section, After performing annealing of 
Centigrade 500 - 700 degrees in H2 atmosphere 
that contact resistance should be reduced after 
putting the TiN film 8 as a barrier metal layer, in 
order to imitate increase of the contact resistance 
by Si deposit etc. and to suppress the reaction of** 
aluminum and Si, the aluminum film 5 is put 
Subsequently, by putting the insulating protective 
coat 9 on it, making the portion used as the 
bonding pad of this film puncture, and making 
aperture 9a form, after carrying out patterning of 
the Ti film 6, the TiN film 7, and the aluminum 
film 5 to a predetermined configuration, as shown 
in drawing 1 , the circumference section of the 
aluminum film 8 is made to cover with an 
insulating protective coat, and this aluminum film 
8 is constituted as a bonding pad. 
[0013] Thus, according to the above-mentioned 
example, in a bonding pad field, since it was made 
for the BPSG film 3 not to exist directly under the 
Ti film 6, the portion of the Ti film 6 and the BPSG 
film 3 which contacts is lost, and the adhesion 
force of the metal part which forms a bonding pad 
for the reason, and its ground is improved, and 
diffusion of the impurity to the inside of the 
aluminum film 8 can be suppressed according to 
the effect of a barrier metal layer While changing 
the low level of the adhesion force of the Ti film G 
and the BPSG film 3 into junction to the field 
oxide film 2 which is the high Ti film 6 and 
thermal oxidation film of the adhesion force by 
this, and abolishing the breakaway in early stages 
of bonding and being able to prevent the fall of the 
initial bonding nature by the impurity in the 
BPSG film 3 (especially Lynn, boron), the reaction 
of the water which invaded through the 
membranous interface, and Lynn and boron can be 
suppressed. Furthermore, diffusion of ****** Lynn 
can be suppressed for a bad influence to the 
golden-aluminum alloy layer of a bonding pad 
portion. Therefore, improvement in long-term 
reliability can be aimed at according to such an 
effect. 
100 14 1 

[Effect of the Invention] As having explained 
above, it is effective in the ability to be able to 
prevent early degradation of a golden-aluminum 
joint while it can measure improvement in 
bonding nature, since the adhesion force of a 
barrier metal layer and a lower layer film is 
improved by having made a bonding pad into the 
structure where of the silicon- dioxide film 
containing Lynn and boron does not exist under a 
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barrier metal layer and an aluminum film and 
this invention can suppress diffusion of the 
impurity to the inside of an aluminum film. This 
enables it to secure the long-term reliability of a 
semiconductor device. 



INSCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g ]J The cross section showing the 

bonding pad portion of one example of the 
semiconductor device concerning this invention. 
[Drawing 2l The cross section showing the 
bonding pad portion of the conventional 
semiconductor device. 

[D rawing 31 Drawing which expanded a part of 
d raw ing 2 . 

[Description of Notations! 

1 Silicon substrate 

2 -- Field oxide film 

3 » BPSG film 

4 - Barrier metal film 

5 « AL film 
5a •■ Opening 

6 Ti film 

7 » TiN film 

8 • Passivation insulation protective coat 

9 - Pad opening 

10 - Reed wire 

11 - Brittle layer 
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